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TIMING FLOW 
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ENABLE THE 2 LOGIC LO S OF FIRST 
-yif!94 CHIP TO BE SHIFTED RIGHT. 
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AT 100 n. sec INTO THE TIMING 
CYCLE. RETURN AND SOURCE = H 
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AT 200 n. sec INTO THE TIMING 
CYCLE, KD DIRECTION= L TO MAKE 
MEMORY DATA AVAILABLE TO THE 
CPU CONTROL LOGIC. 
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AT 250 n. sec INTO THE TIMING 
"CYCLE, TP1, ANT) STROBE =H. TP1 
IS USED TO PRODUCE THE LOAD FOR 
-TS1. STROBE IS USED TO ENABLE THE 
MEMORY DATA OUT OF THE SENSE AMPS, 
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CYCLE, STROBE = L TO INSURE THAT 
MEMORY DATA IS BROUGHT FROM CORE 
ONLY DURING A MEMORY READ. 
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AT fcSO n. sec SOURCE = L. 
AT 500 n. sec RETURN = L 
IN ORDER TO DISABLE MEMORY 
READ CURRENT. ALSO AT 500 
n. sec TP2 - H TO PRODUCE 
A LOAD FOR TS2. 
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AT 850 n. sec INTO THE 
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PRODUCE A LOAD FOR TS3. 
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AT ?00 n. sec INTO THE TIMING 
CYCLE, TP2 = H TO PRODUCE A 
LOAD FOR TS2, 
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AT 750 n. sec INTO THE TIMING 
CYCLE, TS2 = H AND TS3 = L. 
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AT 850 n. sec INTO THE CYCLE 
WRITE = H IN PREPARATION FOR A 
MEMORY WRITE . 
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AT 950 n. sec INTO THE TIMING 
CYCLE. SOURCE, RETURN, AND 
INHIBIT = H TO PROPAGATE 
MEMORY WRITE CURRENT AND 
INHIBIT CURRENT. 
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AT 1050 n, sec INTO THE TIMING 
CYCLE, TP3 = H TO PRODUCE A 
LOAD FOR TS3. 
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AT 1100 n. sec INTO THE TIMING 
CYCLE, TS3 = H AND TS^- = L. 
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1 CORE 



# 
FIG. 2 



1 X LINE 



"^ SENSE / INHIBIT 
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PIG. 1 ILLUSTRATES HOW 
EACH INDIVIDUAL CORE IS 
WIRED. IN ORDER TO SELECT A 
CORE. X+Y CURRENT MUST BE IN 
AIDING DIRECTIONS. THIS IS KNOWN 
AS COINCIDENT CURRENT. 



64 




FIG. 2 ILLUSTRATES HOW ONE X LINE PASSES 
THROUGH 768 CORES (64 EACH PLANE). THE 
SAME IS TRUE FOR THE Y LINES • 
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COMPRISED OF MA 0—2, WILL 
SELECT A READ OR WRITE LINE IN 
THE UPPER LEFT HAND QUADRANT. 

•--THIS OCTAL DIGIT, WHICH IS 

COMPRISED OF MA 3"— 5, WILL 
' SELECT A READ OR WRITE LINE 
IN THE UPPER RIGHT HAND 
QUADRANT. 
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4 FOR WRITE FUNCTIONS. ONE READ OR WRITE 
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LINE( DEPENDING ON THE FUNCTION) MUST BE SELECTED 
IN ORDER -TO SELECT THE DESIRED ADDRESS . THIS IS DONE 
BY THE COMBINATION OF THE MA BITS ( THE OUTPUT LINES 
WIRED AS SHOWN IN HANDOUT .). THE ABOVE INFORMATION 
. IS APPLICABLE TO THE OTHER 3 QUADRANTS 

THIS OCTAL DIGIT, WHICH IS COMPRISED OF 0F PRINT 3 * 

MA 9 ii ; WILL SELECT A READ OR WRITE 
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BUS LOG IC CONCEPT 

AND 

72^ POWER SUPPLY REQUIREMENT 
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6320 



632? 



<J> 






( 

INTERNAL I/O 
■ . ' ' EXAMPLE INSTRUCTION SET 

INSTRUCTION FUNCTION . 

6321---—. — CHECK FLAG AND SKIP IP =(l) 

6322— — — — SKIP ONCE IP FLAG "A" = 1, 

SKIP ONCE IF FLAG "B" = 1, 
SKIP TWICE IF FLAG "A n AND 
. FLAG "B" ARE = 1 . 

6324— TRANSFER AC TO DEVICE 

( AC IS "ORED" WITH DATA BUS) 
( 6325———— TRANSFER AC TO DEVICE, 0— AC 

( AC IS NOT "ORED" WITH DATA 
BUS) 

6326——— TRANSFER DATA FROM DEVICE TO 

AC. 
6327—— — — TRANSFER DATA TO THE PC. 
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PROGRAMMED I/O TRANSFER CONTROL Signals, 
Major Register Gating 
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Type of Transfer 


co ci C2 


AC - BUS L 


DATA 1/P 


EN0,1,2 


AC LOAD l- 


PC LOAD L ' 


OUTPUT, AC 


HI HI HI 


LO. 


LO/HI 


HI 


LO . ■ 1 HI 


UNCHANGED 












OUTPUT, AC 


LO HI HI 


LO 


HlAO 


HI 


LO 


HI 


CLEARED 
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INPUT, AC • 


HI LO HI 


LO 


LO/HI 


HI 


LO 


HI * 


ORed with 




« 










INPUT DATA 














JAM INPUT • 


LO LO HI 


• ., m: :r, 


LO/HI 


m ■■ ' 


:;;, LO 


HI 


INPUT, DATA 


LO HI LO 


HI- 


LO/HI 


LO 


HI 


LO 


ADDED TO PC 
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INPUT DATA 


LO LO LO 


•''.'HI;:,:- 


LO/HI 


HI 


HI, 


* LO 


TO PC 
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PDP 8/e 

I/O SIGN AL TRUTH TABLE 
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CO 


CI 


C2 


RESULT 


L 


L 


L 


DATA— >PC 


L - 


L 

, . , „ ,. , , ., ... , , 


H 


DATA— ~**AC 


L 


H 


L 


PC+DATA — £>PC 


L 


K 


H 


• £C-*~ -^DATA, 0— -»AC 


H 


L 


L 


DATA— >PC 


H 


L 


H 


ACV DATA- — ^AC 


H 


H 


L 


PC+DATA — >PC 


H 


H 


H 
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GATING FOR SKIP AND INT. REQ. 



PIG. 1 



• ■ /:, 



6321 



J\_4 \ csi • 

V ._888lp'~ — ~ 



FLAG(l) 



■~888lV 



CP1 



SKIP BUS 

4- . 

tfj #!>.: 



INT. REQ< 



... ■ *;, 



THE PURPOSE OF THIS GATING IS TO 
ALLOW SENSING OF SKIP CONDITIONS 
AND ACKNOWLEDGING INTERRUPT REQUESTS . 
FROM THE DEVICE. 



I/O OUTPUT TRANSFER GATING 



CO 

H 



CI 

H 



C2 



H = ACVDATA— r-AC 



FIG. 2 
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TP3 
CH2 



•w^ 



DATA BUS 
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, (DATA) 


. C ■ D 






ii— * 



38^ 



> 



IT 



632^ 



THE PURPOSE OF THIS GATING IS TO 
ALLOW THE TRANSFER OF THE AC TO A 
REGISTER IN THE DEVICE. 
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DATA BUS 
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.f" -V 




CE1 




CO 



CI 



"CTTT 



FIG. 4- 



TP3 
CH2 
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THIS GATING HAS THE SAME FUNCTION 
AS THAT OF FIG. #2 PLUS THE DATA FROM 
THE DEVICE REGISTER CAN BE TANSFERED 
TO THE AC. 

DATA~~-»AC «= Co=L > Cls=L > C2:=H 



IX. 



6327 



DATA BUS 



A 



T 



1 

(DATA) 

C D 





632^ 

O — 1 



D~ 



CO 



CE1 



CI 



CHI 



3- 



C2 



CJ1 



THIS GATING PROVIDES THE SAME 

it 
FUNCTIONS AS THOSE OF FIG. 2 and 3 PLUS 

THE TRANSFERING OF DATA— ~-»PC. 
. DATA— £»PC= CO^L, C1=L, C2=L 
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AC-— >DATA, >AC 



DATA BUS 




6325 



<C> 



6324 



-0 



IN. 





THIS GATING PROVIDES THE 

SAMS FUNCTIONS AS THOSE 0? 
u 

FIG. 2,3. and k PLUS THE 

0— -3>AC AFTER THE AC HAS 

BEEN TRANSFERED TO THE 

DATA BUS.(0~>AC @ BUS STROBE! 

AC-~>DATA, 0--^>AC 

CO=L, C1=H, C2=H 
CO 
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GATING FOR P<^ATA~ PC 



FLAG 



FLAG ^XUl 



DATA 11 , DATA 10 
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+3 



Co 



ca 



NOT LAST TRANSFER 
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TP3 



200 n sec» 



DELAY' 
PULSE LOGI$ 



z 



TP2 



BUS STROBE 
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NO 




PDP 8/e 
POS. I/O BUS 
FLOW DIAGRAM 

•/ , *. TOP 



YES 



JvL 



ENABLE POS. 
I/O BUS 



( 



( 



V- 



DISABLE POS". I /O BUS 
AND COMPLETE INTERNAL 
•I/O FUNCTION. 



_*_ 



AT'TP2 LOAD .IOP "REGISTERS 
WITH MD BITS 9, 10, and 11. 



M 



DURING TS3, NOT LAST TRANSFER 
IS PRODUCED FORCING TS3 TO BE 
LONGER IN DURATION. THIS ALLOWS 
SUFFICIENT TIKE FOR THE I OP 
PULSES TO BE GENERATED. MAIN 
TIMING IS SUSPENDED IN TS3 
UNTIL NOT LAST TRANSFER IS 
DISABLED. 



1CP ^.« 



■41 ! V 
-? r I Ac* » 



ML 



AT TP3 THE IOP TIMING LOGIC 
IS ENABLED. IT V/ILL CYCLE 
ONE TIME FOR EACH IOP PULSE. 



-V 



nTTWwP A.'T , T•" , 

PULSE . 



MTr-HF^'T PRIOR TTY TOP 




VD 



■i 
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V 



POS. I/O BUS 
FLOW DIAGRAM 



// 



n 



* 

0! 






4 



100 n. sec. PRIOR TO THE 
TERMINATION OF THE IOP 
PULSE, A BUS STROBE PULSE 
IS PRODUCED. BUS STROBE 
PRODUCES AC LOAD IF C2=H 
OR A PC LOAD IF C2=l. 
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DISABLE NOT LAST TRANSFER. 
ENABLE IOP TIMING LOGIC TO 
PRODUCE A "DUMMY CYCLE" 
(NO IOP PULSES ARE PRODUCED) 
THE DUMMY CYCLE IS USED TO 
ADD THE SKIP COUNTS (IF ANY) 
TO THE PC. (PC +DATA— >?C) 



$. 



-•'BUS STROBE OF THE DUMMY 
CYCLE THE PC IS LOADED WITH 
PC + DATA. BECAUSE OF NOT LAST 
TRANSFER BEING DISABLED, TS3 
IS DISABLED AT BUS STROBE AND 
TS4 IS ENABLED. MAIN TIMING IS 
NOW FREED TO RESUME THE REMAINING 
FUNCTIONS. ' \ 
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'-nc 



FZL9- 



KD 10 



IsD 11 



JJiHA 11 DATA 1U 

A A 



BUS, STROBI 



SKIP BUS 



SKIP LOGIC 
( 3 SKIPS) ' 






-> 



^J I OP 

REG • 
A 

N 
D 
PULSE 
PRI- 
ORITY 



-_p 



LOGIC 



AAA 



-5> — &. 



7PC 



-5>— — &■■ 



IOP 
CHECK 
LOGIC 



_5>, 



DATA IN 



AC CLEAR 



-> 



AC~~>DATA ,, 




CO, CI, C2 

LOGIC 



4r 



y 



BIOPl, BIOFZ, BIUP4 




IOP 

TIMING 
LOGIC 



v 



"ft 



POS. I/O 
ENABLE 



J A ^ 



->»- 



TP3 



I/O PAUSE 



PDF 8/e 
POSITIVE: 1/ , TNTERPACI 
BLOCK DIAGRAM 



BUS STROBE 
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NOTE » 



THE PURPOSE OF THIS 
LOGIC IS TO CHECK 
THE IOP REGISTR FOR ', 
IOP PULSES TO BE 
PRODUCED. IF .THERE ARE 
NO IOP PULSES TO ES 
GENERATED THIS LOGIC 
WILL DISABLE THE 
IOP TIMING LOGIC. . _ 
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INTERRUPT SEQUENCE DESCRIPTION 
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1 . BEFORE THE CPU IS ABLE TO ACKNOWLEDGE ANY INTERRUPT 
REQUESTS PROM DEVICES, THE INTERRUPT SYSTEM MUST BE • 
ENABLED . THE FOLLOWING IS A PROCEDURE IN ORDER TO 
ENABLE THE INTERRUPT SYSTEM. 

a') AN ION INSTRUCTION, 6001, MUST BE PERFORMED. THIS 
INSTRUCTION WILL "TURN 0N ,! THE INTERRUPT SYSTEM 
' ONLY. HALF WAY. 
b) ANY INSTRUCTION THAT FOLLOWS THE 6001 WILL 
FULLY ENABLE THE INTERRUPT SYSTEM. 

2.. WHEN THE INTERRUPT SYSTEM HAS BEEN ENABLED, THE CPU 
IS CAPABLE OF ACKNOWLEDGING INTERRUPT REQUESTS. THE 
FOLLOWING IS A GENERAL DESCRIPTION OF ACKNOWLEDGING 
AN INTERRUPT REQUEST: 

, a)' THE CPU WILL" ACKNOWLEDGE AN INTERRUPT REQUEST 
AT TP3 TIME OF ANY MAJOR STATE PROVIDING THAT 
FETCH IS THE NEXT MAJOR STATE TO OCCUR. BY 
ACKNOWLEDGING THE INTERRUPT. REQUEST THE NORMAL 
OCCURENCES OF TS4 ARE DISABLED. INSTEAD OF 

- -■' PERFORMING-PC— -MA ( OR PC + 1 MA FOR A SKIP 

. CONDITION) ' s ARE FORCED TO THE MA . THEREFORE; 

ffnrrr> ■fcrpvrrs ft~CrQr\r Ttrrm ATY^pi?o o mr\ x>r? DT'Tnr?pp>Tnf? , n TQ 

0000. ALONG WITH FORCING THE CPU TO GO TO ADDRESS 
0000, THE IR IS FORCED TO DECODE A JMS INSTUCTION, 
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INTERRUPT SEQUENCE DESCRIPTION SHEET 2 



■ NOW THE CPU IS FORCED TO PERFORM A JMS INSTRUCTION 
AT ADDRESS OOOO. SINCE THE CPU's IR IS FORCED TO DECODE 
A JMS AND ABSOLUTE ADDRESS 0000 WAS FORCED TO THE MA, 
THE CPU CAN ELIMINATE THE NEED FOR A- FETCH CYCLE . THE 
.CONTROLING LOGIC FOR CHANGING MAJOR STATES IS FORCED 
TO PRODUCE THE CONDITIONS THAT WILL ALLOW THE MAJOR 
STATE OF EXECUTE TO OCCUR NEXT. THE VALUE OF THE PC- 
( WHICH IS THE NEXT INSTRUCTION'S ADDRESS FOR THE MAIN 
PROGRAM) WILL BE STORED IN ADDRESS 0000 . ADDRESS 0000 
IS NOW THE ENTRANCE POINT FOR RETURNING TO THE MAIN 
PROGRAM. THE FIRST INSTRUCTION OF THE SUBROUTINE WILL 
BE PERFORMED AT ADDRESS 0001 . AT THIS POINT AN 
.INTERROGATION ROUTINE IS EXECUTED (SEE HANDOUT ) . 
AS THE JMS IS EXECUTED, THE. INT.. SYS. IS AUTOMATICALY SHUT OFF 
3. UPON THE COMPLETION OF THE INTERROGATION AND THE SERVICE 
. ROUTINES, PROCEDURES FOR RETURNIG TO THE MAIN PROGRAM ARE 

AS FOLLOWS : 
: a) BECAUSE THE INTERRUPT SYSTEM WAS DISABLED DURING THE 
JMS, WHICH ALLOWED THE INTERRUPT BEING PROCESSED NOT 

. _. TO BE INTERRUPTED BY ANOTHER INTERRUPT, THE INTERRUPT 

SYSTEM SHOULD BE ENABLED TO ACKNOWLEDGE ANY LOWER 
PRIORITY INTERRUPTS BEFORE RETURNING TO THE MAIN" .. 
PROGRAM. THIS IS ACCOMPLISHED BY PERFORMING AN ION 



« 
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INSTRUCTION AT THE NEXT TO THE LAST ADDRESS OP THE 
SERVICE ROUTINE PROGRAM. THE ION INSTRUCTION IS 
THEN FOLLOWED 3Y THE JMP INDIRECT TO ADDRESS OOOO . 
IP ANY LOWER PRIORITY INTERRUPTS ARE PRESENT AT THIS 
TIME, THEY WILL BE ACKNOWLEDGED ' ( ACCORDING TO* PRIORITY) 
AND THE ORIGINAL CONSENTS OF ADDRESS 0000 , WHICH HOLDS 
THE' PC OF THE FIRST INTERRUPT WILL NOT BE CHANGED.. 
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INTERRUPT SEQUENCE FLOW DIAGRAM 



SHEET i 
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! ALL THE FUNCTIONS OF 






THE PRESENT MAJOR 

ARE PERFORMED NORMALLY 
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LOGIC ENABLES 
CONDITIONS TO 
FORCE: O's TO 



THE MA, 
THE IR, 
EXECUTE 
STATE. 



JMS TO 
AND THE 
MAJOR 




.FUNCTIONS OF 
TS^ AND PRO- 
CEEDE TO THE 
NEXT MAJOR 
STATE. 
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INTERRUPT SEQUENCE FLOW DIAGRAM 



SHEET 2 
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YES 



± 



ENTER' THE SERVICE 
ROUTINE FOR THAT 

DEVICE 



( 




THE CPU PERFORMS THE 
JMS AT ADDRESS 0000. 

THE INT. SYSTEM WILL 
BE AUTOMATICALLY DIS- 
ABLED AT TP1 OF THE 
JMS • 



A 



THE INTERROGATION 
ROUTINE STARTING 
AT ADDRESS 0001 IS 

PERFORMED . 




NO 



A^ 



1 



REMAIN IN THE 
INTERROGATION 
ROUTINE UNTIL 
CAUSE OF THE 
INTERRUPT IS 
LOCATED, 



UPON COMPLETION OF 
THE SERVICE ROUTINE 
ENABLE THE INTERRUPT 
SYSTEM AND JMP IN- 
DIRECT TO ADDRESS 
0000. 



vfel 



ANY LOWER PRIORITY 
INTERRUPTS WILL BE 
■ACKNOWLEDGED BEFORE 
RETURNING TO THE 
MAIN PROGRAM, 
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■ _.„_ SHEET 1 
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0000/ PC C'xxxx) ' • • 

0001/ DCA 3050 ~ : « r * :r '^ wc 
0002/ GT? 6004 
0003/ DCA 3051 
0004/ JMP I 5^05 
0005/7000 






n- 



7000/ 


6XXX 




7001/ 


SKP 


7M0 ' ^ ",'•_/ 


7002/ 


JMP 


^250 * — "* ,rjr 4uv 


7003/ 


6XXX 




700 V 


SKP 


7410 


7005/ 


JMP 


•5300 


7006/ 6XXX 




7007/ 


SKP 


7^10 


7010/ 


JMP 


5350 
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DESCRIPTION OP 
BASIC INTERROGATION ROUTINE. 

THE ABOVE PROGRAM IS AN EXAMPLE OF A BASIC INTERROGATION 
ROUTINE. IN ADRESS 0000 THE PC { WHICH IS THE ADDRESS OP THE 

' NEXT* INSTRUCTION FOR THE MAIN PROGRAM) IS STORED FROM THE 
FORCED JMS OF THE INTERRUPT SYSTEM. THE DCA 3 050 LOCATED IN 
ADDRESS 0001 IS USED TO STORE THE AC VALUE IN CASE THE 
DEVICE CAUSING THE INTERRUPT TRANSFERS INFORMATION TO THE AC. 

THE CONTENTS OP ADDRESS 0002, A GTF, JLS USED TO BRING THE 
VALUE OF THE LINK INTO THE AC THE GTF IS FOLLOWED BY A 
DCA 30 <1 , IN LOCATION 0003, SO THAT THE VALUE OF THE LINK 
MAY BE"ST0RED IN MEMORY. THE JMP I LOCATED IN ADDRESS 0004 
IS USED TO EXIT PAGE "0". THE REASON FOR EXITING PAGE' ! 0" IS 
THAT IT IS USED FOR AUTO INDEX PURPOSES AS WELL AS DIRECT 

ACCESS. FROM ALL PAGES. ,,„ mr * mw* • 

TK v o ™p t TA^ES THE PROGRAM" TO ADDRESS 7000 WHERE THE . 

INTERROGATION ROUTINE BEGINS. THE FIRST PART OF THE 
PROGRAM WAS WRITTEN FOR "HOUSE CLEANING" PURPOSES. THE 
-INSTRUCTION LOCATED IN ADDRESS 7000, LISTED AS 6XXX, WILL 
CHECK INTERRUPT FLAG OF THE FIRST DEVICE (PRIORITY 0) FOR 
A SKTP CONDITION. IF THAT DEVICE'S INTERRUPT FLAG WAS SET, 
A SKIP CONDITION WOULD RESULT CAUSING THE PROGRAM TO 
REFERENCE ADDRESS 7002 INSTEAD OF 7001 .THE INSTRUCTION AT 
ADDRESS 7002, A JMP 5250, WILL ENTER THE sEKYlufi ROUTINE FOR 
DEVICE PRIORITY 0. 
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INTERROGATION ROUTINE 
EXAMPLE PROGRAM 



SHEET 2 
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IF DEVICE 0*S INTERRUPT FLAG' WAS NOT SET, THE PROGRAM 
WOULD REFERENCE ADDRESS 7001. AN UNCONDITIONAL SKIP, 7^10, 
LOCATED AT ADDRESS 7001 WILL CAUSE THE "PROGRAM TO SKI? 
OVER THE JMP 52 50* THUS THE ENTRANCE POINT FOR THE SERVICE 
ROUTINE OF DEVICE IS SKIPPED OVER. 

THE SAKS SEQUENCE OF CHECKING THE INTERRUPT FLAGS APPLIES TO 
THE OTHER TWO DEVICES. 



THE NEXT PORTION OF THE EXAMPLE PROGRAM DEMONSTRATES 
HOW TO ENTER THE MAIN PROGRAM AND ALSO ENABLE THE INTERRUPT 
SYSTEM. THIS PORTION OF THE PROGRAM WILL BE EXECUTED AFTER 
THE MAIN PORTION OF THE SERVICE ROUTINE HAS BEEN COMPLETED. 
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AS AN EXAMPLE, DEVICE PRIORITY 


712V CLA 


7200 


7125/ TAD 


1051 


7126/ RTF 


6005 


7127/ CLA 


7200 


7130/ TAD 


1050 


7131/ ION 


6001 


7132/ JMP 


5400 



1 WILL BE USED) 
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AT LOCATION 7124, A CLA CLEARS THE AC IN PREPARATION 
FOR RESTORING THE VALUES THAT WERE STORED IN MEMORY 3Y THE 
"HOUSE CLEANING" PORTION OF THE PROGRAM. THE TAD INSTRUCTION, 
1051, LOCATED AT ADDRESS 7125 WILL BRING THE ORIGINAL CON- 
DITION OF THE LINK, PRIOR TO THE INTERRUPT, INTO THE AC. 
FOLLOWING THE TAD INSTRUCTION IS A RTF INSTRUCTION. THIS 
INSTRUCTION WILL RETURN THE ORIGINAL CONTENTS OF THE LINK, 
WHICH IS NOW IN THE AC, BACK INTO THE LINK. THE NEXT LOCATION, 
7127, HOLDS A CLA INSRUCTION. THIS WILL BE USED TO CLEAR THE 
AC IN PREPARATION FOR RESTORING THE ORIGINAL AC, PRIOR TO THE 
INTERRUPT, AFTER THE AC HAS BEEN CLEARED BY THE CLA, THE TAD 
INSTRUCTION, 10^0, AT ADDRESS 7130 WILL BRING THE ORIGINAL 
CONTENTS OF THE^AC, PRIOR TO THE INTERRUPT, BACK INTO THE 
AC. THE 6001 INSTRUCTION, ION, WILL PARTIALLY ENABLE THE 
STEM. THE LAST INSTRUCTION, 5^-00, WILL FULLY 



INTERRUPT SYo 

ENABLE THE INTERRUPT SYSTEM AND ALLOW THE PROGRAM TO 

RETURN TO ADDRESS 0000 

ENTER THE MAIN PROGRAM OR AC; 

INTERRUPTS THAT MAY BE PRESENT. 



10U THIS POINT THE PROGRAM CAN 
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PRIORITY 
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WORD COUNT 



THE PURPOSE OF THIS 
STATE IS TO INCREMENT A 
MEMORY WORD LOCATED AT 
A KNOWN MEMORY ADDRESS. 
THIS KNOWN MEMORY ADDRESS 
IS SPECIFIED BY THE 3 
CYCLE DEVICE, THE MEMORY 
WORD LOCATED AT THIS ADD 
. RESS IS THE 2 f S COMPLI- 
MENTED VALUE OF THE NUMBEF 
TRANSFERS TO BE PERFORMED. 
IP THE. MEMORY WORD IS 

INCREMENTED TO OOOO, 

WORD COUNT OVERFLOW IS 

SENT TO THE DEVICE TO IN- 
HIBIT ANY MORE BREAK REQ« 



STATjMf 'CT10NS 
OF 

3 CYCLE BREAK 



CURRENT ADDRESS 



BREAK 



THE PURPOSE OF THIS STATE IS TO 
SPECIFY AN ADDRESS AT WHICH THE 
TRANSFER TAKES PLACE. 

THIS FUNCTION CAN BE DONE 2 
WAYS. 1) A KNOWN VALUE, LOCATED AT 
THE INCREMENTED VALUE OF THE MEM- 



ORY ADDRESS OF THE WORD COUNT STATI* DE y IC E. 3) DATA FROM THE DEVICE 



WILL BE INCREMENTED EACH TIME THIS 
STATE IS REFERENCED. THIS INCRE- 
MENTED VALUE IS USED FOR THE MA 
OF THE BREAK STATE, THUS ALLOWING 
SEQUENTIAL DATA TRANSFERS FROM MEM- 
ORY. 2) THE KNOWN VALUE NEED NOT 
BE INCREMENTED ALLOWING DATA TRAN- 
SFERS AT A CONSTANT ADDRESS. 
HOWEVER? THIS METHOD REQUIRES A 
BACKGROUND PROGRAM. 



THE PURPOSE OF THIS STATS IS TO 
PERFORM THE TRANSFERS. THERE ARE fc 
FUNCTIONS WHICH MAY BE ACCOMPLISHED. 
1) DATA MAY BE TRANSFERED FROM THE 
DEVICE TO THE CPU. 2) DATA FROM 
THE CPU MAY BE TRANSFERED TO THE 



MAY; BE ADDED WITH A MEMORY WORD 
FROM THE CPU. k) A MEMORY WORD 
OF THE CPU MAY. BE .INCREMENTED. 

ALL 4 FUNCTIONS ARE PERFORMED 
AT A MEMORY ADDRESS SPECIFIED BY 
THE CURRENT ADDRESS STATE. 
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EXTENDED MEMQ**C CONTROL 



BLOCK DIAGRAM 



EMA0,EMA1,EMA2 
TO CPU MEMORY LOGIC 

AAA 



EMA OUTPUT 



<• 



~^~~ 



■ IF 
(3 BITS) 



■>■ 



-~3»— 



DF 
(3 BITS) 



DATA BUS 



OUTPUT 

GATING 



7R 
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INPUT 
GATING 



7F 



. MD 
LINES 
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( 6 BITS) 
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FUNCTIONS OF 
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THE FOLLOWING INFORMATION DESCRIEES THE RELATIONSHIP 
BETWEEN THE CPU MAJOR STATES AND EXTENDED MEMORY FUNCTIONS. 



KEY FUNCTIONS; 
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FETCH s 



DEFER : 



Vf 
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AT YP ! * TIKE OF EACH 



ALTHOUGH THE CPU IS IN NO MAJOR STATE, 
EXTENDED MEMORY MUST STILL CONTROL 
WHAT FIELD WILL BE REFERENCED DURING 
KEY FUNCTIONS. BECAUSE OF THIS, THE 
PROGRAMMER HAS A CHOICE OF ANY FIELD 
( LIMITED, OF COURSE, TO THE AMOUNT OF 
CORE ON THE SYSTEM) TO MANUALLY DEPOSIT 
OR EXAMINE DATA . THE CONTENTS OF THE IF 



REGISTER DETERMINES WHICH FIELD WILL BE 
REFERENCED DURING KEY FUNCTIONS. 

THE CONTENTS OF THE IF REGISTER WILL 
DETERMINE WHAT FIELD WILL BE REFERENCED 
TO OBTAIN INSTRUCTIONS. THIS CONDITION IS 
TRUE FOR ANY FETCH MAJOR STATS. 

THE CONTENTS OF THE IF. REGISTER WILL DETER- 
MINE FROM WHAT FIELD THE POINTER ADDRESS 

t.TTTT tjtt> n-Dm«THtnn IjrM.j I?ifT7p » Am rtrp.'l fBTW HT? 
if j. XjXj i/ij \j xj x. ii X iii~*is • j iu'i d i i^i*. r * ' ■*• •*- * ~' -*- -"■ ***-• v* 

DEFER EITHER THE IF OR THEJDF REGISTER. CAN 
BE THE REGISTER THAT WILL SPECIFY THE FIELD 



MAJOR STATE EXT, MEM. 

COMT. LOGIC DECIDES 

IF THE IF OR DP WILL SPECIFY THE NEXT FIELD TO REFERENCE. 
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STATE. THIS IS DEPENDENT UPON WHAT TYPE 
OF INSTRUCTION IS BEING PERFORMED. 

IF AN AND, TAD, ISZ, OR DCA IS 
BEING PERFORMED, THE CONTENTS OF THE DF_ 
REGISTER WILL DETERMINE WHICH FIELD WILL 
BE REFERENCED TO OBTAIN DATA FOR THE 
EXECUTE MAJOR STATE. IF THE CONTENTS OF 
THE DF ^ _IF THE PROGRAMMER NOT ONLY HAS 
THE CAPABILITY OF OBTAINING DATA FROM 
ANY MEMORY PAGE? HE ALSO HAS THE 
CAPABILITY OF REFERENCING A" DIFFERENT 
MEMORY FIELD IN ORDER TO OBTAIN DATA. 
ON THE OTHER HANDi IF THE_DF = IF, A 
NORMAL INDIRECT IS PERFORMED IN THE SAME 
FIELD THE INSTRUCTION AND THE POINTER WERE 
OBTAINED. 

IF A JMS OR JMP IS BEING PERFORMED, 
THE DF REGISTER WILL NOT SPECIFY THE 
FIELD TO BE REFERENCED IN EXECUTE,' THE 
JF REGISTER WILL. THE REASON FOR THIS IS 
THAT A JMP NEVER 'ENTERS THE EXECUTE STATE. 
IF THE DF REGISTER COULD SPECIFY WHICH 
FIELD TO REFERENCE DURING THE NEXT MAJOR 
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DE ff ER -- .— — — STATE, WHICH WOULD BE FETCH, THE NEXT 

( conte ) INSTRUCTION WOULD BE OBTAINED FROM THE 

FIELD SPECIFIED BY THE DF REGISTER. THIS \ 

WOULD DEFEAT THE PURPOSE OF THE DF . ■ ■ ■ 

REGISTER AS IT IS USED ONLY TO OBTAIN . U 

DATA; NOT INSTRUCTIONS. 

BECAUSE THE JMP INDIRECT CANNOT USE 
THE DF REGISTER TO SPECIFY A FIELD TO 
REFERENCE FOR THE EXECUTE MAJOR STATE, 
THE JMS INSTRUCTION IS FORCED TO DO THE 
SAME. IF THE JMS INSTRUCTION COULD USE 
C. THE DF REGISTER TO SPECIFY WHICH FIELD TO 

REFERENCE FOR THE EXECUTE MAJOR STATE, 
• ' ' THE PC WOULD BE STORED IN THAT PARTICULAR 

FIELD. HOWEVER; UPON RETURNING FROM THE 
SUBROUTINE, WHICH REQUIRES THE USE OF A 
'. '■"■■ JMP INDIRECT TO THE ADDRESS WHERE THE PC IS 

LOCATED, THE FIELD WHERE THE PC IS STORED 
COULD NOT BE REFERENCED. WHY? A JMP 
INDIRECT CANNOT REFERENCE A FIELD SPECIFIED 
BY THE DF REGISTER. 

EXECUTE -—.—-. — --. -THE EXECUTE MAJOR STATE CAN REDERENCE 

A FIELD SPECIFIED BY THE IF OR DF. 
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% - (SEE ABOVE INFORMATION OF DEFER FOR EXPLAN- 

ATION) 
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MD0-2-» 
IR 



CPMA 



SA 



AC 



MD 
LINES 



+1 



MDS-11-* 
PC 



MD 4(0) 
0-»PC0-4 
MD 4(1) 
MA 0-4-* 
PC0-4 



D5-H 



CPMA 
0-4 



MD 3(0) 

PC-* MA 

MD 3(1) 

MD 5-1 1-> 

MA 

MD 4(0) 

0-jlCPMA 







PC 



PAGE 



MD5-U 



T) 

CPMA 0-4-* 
CPMA 0-4 



MD 3(0) 

MD3tlT 
1-4 D 





c'pp" 

0-4 



PAGE 



PC 



MD LINES 



MB 



IR 



PDP-8E MECHANIZATION TABLE 
FETCH FOR JMP AND JMPI INSTRUCTIONS 

Source Dest'n 

Page & Page & 

Enabling Levels & Boolean Expression Cord Cord Time 



Major Instruc- 
State , t ion 



ENOL, EN1H, EN2H = TS1 ( BF + KG) 



CARRY IN L = TS1 (BF + KC) 
PC LOAD = TPfTBF + KC) 



L0J5 



0— jS KIP = BF » TP1 ; 

TIME STROBE = (STROBE • FIELD • WRTTE) 
DELAYED 



tLOKl 

1 5BB" 



MD DIR L = 100NS INTO TS1 , 0->MD DIR L4C7 



AC-^BUS L = BF • TS2 



ENOL, EN1L, EN2H = (1 
(MS Dl'S + BRK DATA CONT) 



r).BTS2» 



MB load = BTP2 



LOAD IR = TP2«F 



LEFT L, RIGHT L, TWICE L = BTS3 • 
JMP-BF 



PC 



PAGE 2 H = MD4(0)»(BTS3*JMP.BF) 
PAGE 3 L = MD4(1)(BTS3» JMP •**■)""" 



11H7 



11H1 



1U3 



HH5 



10H2 



12E5 



1QH6 



PC LOAD = BTP3 • JMP 



LOH5 



ENOL , EN1L , EN2L = (TS4'F SET* MS DT5") 

« (FETTP) 

RIGHT L, LEFT L," TWICE L = (BTs4«F SiST 
•BF 'PETTO) 



TAUE" 8H = Ml) 4(0" 
FE + PD) 



page 'a L = md4(i)»(bts4«f set~bf. 



10H6 
lOHo" 



11H6 



10J5 



10J5 



FE + PD) 



CPMA 



FETCH 



D EFER 



CPMA LOAD = TP4'. MALC 



CPMA LOAD ( F. "0P H + lU l'-MU 3(0). JMP WtfT% 7 
CPMA LOAD (F 



• MD 3(D = OL 



10J5 



1jOH4~ 



6C8 



6B2 
9J1 



5Ei-t 



5E1-E 



6C6 



6C8 
~gC2~ 



12E5 



13J2 



.638 



6F3 
12B7 ' 12B4 



6B2 



6C8 



13J2 



6F8 



6F8 



TS1 



TP1 



TS2 



TP2 



TS3 



TP3 



TS4 



TP4 



FETCH 



ALL 



JMP 
DIRECT 



JMP IN- 
DIRECT 



ALL 



"#17" 



DIRECT 



JMP IN- 
DIRECT 



2-2 



PDP-8E MECHANIZATION TABLE 
DEFER FOR JMP I INSTRUCTION 



Source Route Dest*n 



Function Re q'd 



SA— »MD 



MD+1-^ MB 



AUTO INDEX 

MB-»MD 
MD DIR H 



AUTO INDEX 

MEM-* MD 
MD DIR L 



MD— »PC 



PC-*CPMA 



1— j>F 



SA 



MD 



MB 



MEM 



MD 



PC 



Req'd _ Req'd „ 



+1 



MD LINES 



MB 



PC 



CPMA 



FETCH 



Enabling Levels & Boolean Expression 



Source 

Page & Destination 



Major 



TIME STROBE = (STROBE 'FIELD •WHITE) 
DELAYED 



MD DIR L = 100NS INTO TSl , 0-»MD DIR 

i'»E«TS2)«BTS2' 



ENOL, EN1L, EN2H = (' 
(T?IS~ DTS + BRK DATA CO NT) 

CARRY IN « BD«BTS2 

MB LOAD = BTP2 



MB DIR H = TP2 (D • AUTO INDEX) 



MD DIR L = TP2 (D • TTOTU INDEX) 



ENOL,, EN1L, EN2H = JMP > BTS3 



BD 



PC LOAD = BTP3 • JMP 



ENOL,, EN1L, EN2L « (TS4 • F SET 
CPMA LOAD = TP4 « MflLC 



JMP «• D • CPMA LOAD = FL 



Co de Pag;e & Code Time State 



5B8 



14C7 



11H5 



11H1 



10H2 



14C7 



14C7 



11F4 



10H5 



10H6 



10H4 



12B7 



5S 1-8 



5E 1-8 



6C8 



9 

"3C2" 



6C3 



5E8 



TSl 



TP1 



TS2 



TP2 



DEFER 



6C8 



6B2 



6C8 



6F3 



12B4 



TS3 



TP3 



TS4 



TP^ 



#18 



PDP-8E MECHANIZATION TABLE 
FETCH FOR OPERATE GROUP ONE INSTRUCTIONS 



3- 



Function 



MA+1— »PC 



Q-» SKIP 



SA->MD 



AC-»DATA 



MD-^MB 



MDO-2— > 
IR 



mWToT 

AC->DATA 

ME>5"CH 
O-^LINK 



MoTH" 

data - — >ac 

' MP 7(1 ) 
'L"l¥I — > 

LINK 



Id lid) 

CARRY IN 



carr y out 
LTnkVlink 



MDfoToy 

MD8(1)« 



MD1 
MD8 
MD9 
RAL 



OT 



Source Route 
Re q'd Req'd 



CPMA 



SA 



AC 



MD LINES 



AC 







"DTTTTT 



0->LINK 



1— >LINK 



O-JLINK 



1-»LINK 



+1 



Dest'n 
Req'd 



PC 



MD LINES 



+1 



RIGHT 



LEFT 1 



MB 



IR 



Enabling Levels & Bool ean Expression 



Source Dest'n 
Page & Page & 
Cord Cord Time 



Major Ins true- 
State tion 



ENOL, EN1H, EN2H r = TS1 ( BF + KC) 



CARRY IN L '«= TS1 "( B F + KC) 
PC LQA D~= TP1 (BF +*" KCT 



0->SKIP = BF • TP1 



TIME STROBE = fSTROBE- FIELD -WRITE) 
DELAYED 



MD DIR L = 100NS INTO TS1 , Q-»MD DIR 



AC— > BU S L = BF • TS2 

ENOL, EN1L, EN2H s (DCA .jM'a'iO 



BTS2»(R 



MB LOAD = BTP2 



+ BK DATA CONT) 



LOAD IR = TP2 • F 



ac^bus = ( BTS3 • 6pr~-fTmW( ) • ( dPE •¥« 3 ; 
M37l)-AC->BUS INH 



LINK DATA INP UT L * = (M D5(i ) '*QP1 )" 
(OP1 'MD? CO) ) •CARRY OUT 



DATA T"L, DATA F L = ( OPR+IOT • C2L 
C1L+C0H.BTS3) •(OPl«TS3*MD6(l) ) 



LINK DATA" INPUT L = (MD 7 CD « O PlT 
(MD5(0> • OP1 • LINK ID) • CARRY 6OT 



1.1H7 



11H1 



lQJi 



10H1 



1M? 



1U3 



HH« 



10 H2 



12E5 



U J3 



3CD-J7 



5C8 



~WT 



lpji 



5E 1-8 



5E 1-8 



6C6 



"S5B" 



10H7 



10D-J7 



LINK DATA INPUT H"="W"7 (1) 'OPlT 
(MD5C0) *0P1*LINK(0) ; CARRY OUT") 



CARRY IN = 0P1«TS3*MD 11(1) 



TlNK~^ATA INPUT L~"= (0P1.MD7(0) «(0P1 
•MD5C0) )'LINK(l) 'CARRY OUT 



: .OD- J7 



LIIKDATA INPUT H = (0P1.MD7C0) •£?£• 
MD5 (0) 'LINK (0) ; CARRY OUT) 



LEFTH , RIGHT L, TWICE H = MD8(l)« 
0P1-TS3 



LEFT L, RIGHT H, TWICE H = MD9UT^ 
0P1-TS3 



11H1 



: .OD- J7 



10H7 



10H7 



"gC2~ 



12 E5 



~6cZ~ 



10H7 



6D6 



10H7 



9 



10H7 



10H7 



6F8 



6F8 



TS1 



TP1 



TS2 



TP2 



TS3 



FETCH ALL 



NOP 



CLL 



CM 



CML 



IAC 



RAR 



RAL 



#19 



r^ 



3~1 A 



MD 10(1) • 
MD 8(1)' 
MD 9(0) 
RTR 


i 


RIGHT 2 




LEFT H, RIGHT L, TWICE L = (MD10(l)» 
0P1«TS3)»(MD 8r<>0Pl«TS3) 


10H7 


6F8 






RTR 


MD 10(1)' 
MD 8(0) • 
MD 9(1) 

RTL 




LEFT 2 


LEFT L, RIGHT H, TWICE L = (MD10 (ft • 
0P1«RS3)'(MD9(1) •0P1«TS3) 


10H7 


6F8 


RTL 


MD 10(l)» 
MD 8(0)» 
MD 9(0) 
ByTE SWAP 

AC0-5-> 
AC6-11 

AC6-11-4 
AC0-5 




SWAP 




LEFT H, RIGHT H, TWICE L = (MD10(1) • 
0P1«TS3) 


10H7 


6F8 






3yTE swap: 


DATA-*AC 






AC 


AC LOAD = BTP3'(0PR»F) 


10H3 


6S2 


TP3 


ALL 








LINK 


LINK CLOCK = BTP3*0P1 


10H8 


10H8 




PC-»CPMA 


PC 






ENO L, EN1L, EN2L = (TS^«F SET. 
MS DIS r ).(FE + FD) 


11H6 


6C8 


TS4 










CPMA 


CPMA LOAD = TP4»MALC 


lOH^ 


6F3 


TP4 




1-»F 






FETCH 


OPR + IOT.F'CPMA LOAD = F L 


12B7 


12B^ 
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Function 



Source 
Reeled 



MA+1-* PC 



Q-» SKIP 
SA~*MD 



AC-*DATA 



MD-^-MB 



MD0-2-> 
IR 



MD 4(0) 
AC-»DATA 

MD5('D* 
ACO(l) 
1— >SKIP 
MD 6(1) • 
AC = (0) 
1-»SKIP 

mdTTiT 7 

L = 1 
1— > SKIP 

md~oTTT 

SkTp~-^» 

SKIP 



CPMA 







SA 



AC 



MD LINES 



AC 



Route 
Req'd 



+1 



MD 9(1) 
SR—JDATA 



SR 



MD fOTH 

0-»RUN 



DATA-* AC! DATA 



Dest'n 

R eq'd 



PDP-8E MECh. ..IZATION TABLE 
FETCH FOR OPERATE GROUP TWO INSTRUCTIONS 

Source Dest'n 

Page & Page & 

Enabling Levels & Boolean Expression Code Code — „ 



ENOL, EN1H, EN2H = TS1 (BF + KC)_ 
CARRY TNT j TS1 (BF~T~KCT 



PC 



MD LINES 



MB 



IR 



PC LOAD = TP1 (BF + KC) 



0-^SKIP = BF • TP1 

TIME STROBE = (STROBE • FIELD* 
DELAYED 



MJTPIR L = 100 NS INTO TS1 , 0->MD DIR 
AC— »BUS = BF « TS2 
ENOL, EN1L, EN2H ~^~~V 

(isrr re + brk data cqnt) 

MB LOAD j BTP2 "" 



BTS2< 



LOAD IR = TP2«F 



1&S2L 



im. 



.1H5 



1QH2 



12E5 



RE 1-8 



w 



HgcT 



12E5 



AC-*BUS = TlD ?aV ^FEf rS37'(BTS3' 

MD*M0) »0PR»F)'7re=»BU S I NH 

SKIP DATA IN L = OP2.TS3«MD^ (1) . 
A CO a) «MD 8(0) 



11H3 



SKIP DATA IN L t= 0P2»TS3«MD 6(1) • 
AC = O'MD 8 (0) 



10H2 



10H2 



SKIP DATA IN L = 0P2.TS3-MD 7dT 
LINK (l).MD 8(0) 



10H2 



SKIP DATA IN H *£pP2«TS3-ML> « a) 
(MD6(D .AC=0) + (MD5Ctt 'AC 0(1) + 
(LINK(l) »MD 7 CI) )J 



SKIP DATA 
(Mtr~6"TTY 



IN L 
AC ="0 



= 0P2-TS3.MD 8 (!)• 



L1WKW »MU VU) ). 



10H2 



10H2 



= IR0-IRI»IR2.MD3(1)»MD 9(1) 



SR-*US _ 

MD 1 1 ( )• USER MODE •TS3 



IN L = MDOm.M DIU 



MD . 2 ( 1 ) 

~TO~DE'»F 



RUN DATA ... ._, N ._ - 

MD 3(1)«MD 10(1) »MD _ _ „ 

~ATA~T L, DATA F H = (OPR+IOT). BTS3 • 
C2L + C1L i COH) 



1 



8 3)7 
[4Bo~ 



6G6 



10 J2 



10J2 



10J2 



10J2 



Time 



Major 
State 



Instruc- 
tion 




10J2 



TP2 



TS3 



FETCH 



ALL 



2B 3-5 
14D5 



11H8 6D6 



NOP 

-sir 

~SNL" 



SPA 
SNA 
SZL 
SKP 



OSR 



HLT 
TUT 
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X 



4-1/1 



AC 



SKIP 



sk£p 

PC-i-1-* MA 



1— »F 



PC? 



PC 



+1 



CPMA 



FETCH 



AC LO AD = OPR»F*BTP3 



jsm. 



ENOL, EN1L, EN2L,=(TS4«F SET.HS~BIS) • 
(FETFD) 



11H6 



CARRY IN=SKIP(1)«T3^-F SET 'MS Dig) 



11 HI 



CPMA LOAD = TPVMALC 



1(0* 



OPR+IOT.F'CPMA LOAD = FL 



12 B7 



6B2 



TP3 



CLOCK SKIP * BTP3 I 10J2 1 1Q ^ 

"ENolT'e'Ml, en2L=Tts4.f set»MS"T3Ts)' |iih6""*"i 6C8 

CFETF D) 



7F3T 



6C8 



6F3 



12 B4 



TP4 



ALL 
ALL 
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PDP-8E MECHANIZATION TABLE 
FETCH FOR OPERATE GROUP THREE INSTRUCTIONS EXCLUDING EAE 



Source Route Dest*n 
Function Req'd Rea'd Req'd Enabl ing Levels & Boolean. .Expr ession 



Source Dest'n 
Page & Page & 
Code Code 



5-1 



Major 
Time State 



MA+1— *PC 



O-^KIP 
SA-*MD 



A~C^*T)ATA 



MD-*MB 



MD0-2-» 

IR 

MD 4-(0)» 

MD 7(0) 

AC-»DATA 



MD 5(1) 
MQ-»DATA 

r-T) 7(D # 

MD 4(0) 
AC— »MQ 
MD 7(D* 
MD 4(1) 
0-»MQ 



CPMA 



SA 



AC 



MD LINES 



+1 



AC 



MQ 



AC 



DATA-^-AC 



PC-»CPMA 



1-^F 



DATA 



PC 



PC 



MD LINES 



MB 



IR 



CPMA 



FETCH 



ENOL, EN1H, EN2H ■= TS1 ( BF+KC ) 
CARRY IN L = TS1 ( BF+KC.l 



PC LOAD g TPKBF+KCl 
SKIP = BF-TP1 







TIME STROBE* ( STROBE • FI ELD • WRITE ) 

DELAYED 

MfTTTTR L g 100NS INTO TS1 



AC-j>BUS L = BF-TS2 

ENOL, EN1L, EN2H = ( 
(M5~Dire+BK DATA CONT) 
MB LOAD g BTP2 



LOAD IR = TP2-F 



AC-»BUS=(B TS3'OPR'I ? 'MD^(0)»tOPE« , 1^3 
SID7TI) •TTO=5BDS 1NH" 



MQ— »BUS«0PE • TS3 • MD5 ( 1 ) 



SHL+Ld ENA=BTS3'0PR-F'MD 4(0) 
^HLTTd'liNlr = BTS3«MD4(1)»0PR-F 



DATA T, L, DATA F H 
(C2L4-C11+C0H) 



"AC UP LOAD ~ OPR-F-BTP 

MQ" 1 MQ LOAD g BTP3'MD 7 



ENOL, EN1L, EN2L = (TS4-F SET* 

MS-OT S) ' (FETFD) 

CPMA LOAD j TPCTTO 



Instuc- 
tion 



OPR+IOT«F.CPMA L0AD=FL 




FETCH 



ALL 



NOP 

"MQA~ 
MQL 

"cla7 

MQL 
"ALT" 

"MQT~ 
ALL 
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